CORVE SRR MR 5 I & Vol.32 No.3
20134 6 A AREAL RESEARCH AND DEVELOPMENT Jun. 2013

FHSIOERX 1990—2010 4
TR AR = HETEUTR

WALE'?, Fip', T4
(L P EREABE WS MR BT T , B 4300775 2. i [k Bk, b st 100049)

#E: v Landsat TM #= HJ-1 %44 A4 403 R ,i& 1 CART(classification and regression tree) 2t At o £ 7 2RI T
Fiz v & X 1990,1995,2000,2005,2010 464 £ 3bF) A4Z 6, i ml ER R L3R A& 45 45 L3 H) R 31 5 B A
B— by AR EBARS EAESIRNKAFLEHH T iz o B K 1990—2010 4 £ 3buA) A B2 B A, 53 Lk
AR E A R R RERATT IR, AARAN1990—2010 FAz o ER LA A T E LRI ARRRZHALA
AU, HH K A ER XA e B R RN R ASE X IR 25N ARIAE
HEABREEFPRATEATRTGLEAF I ER LA RN TG T LRGN F, Firo ER LA A

AR A B R A BB R A L30T #4540 SRR 200 KL,

X 8 R ZRARNTGESHA AL ER
HESES: F301.24 MEREREED: A

I3 ) P A A 2 A BRSALBF ST i R
JE A RRLE R B R . KR FF, + A
FHARARAIF R 3 CFE K, PRk A 2 e A A il i el 78+ b
FIR T =SB, H A Hi R FH A A R HC AR 253500 A5 Al S
PRV X A b T RS2 B 75 22, PRI H R X RE
JEAESHEET X, O D H % B 2 X, B X AR 4
ARBET R AG A 2 TR 9 2 423 8 R PR X 4 & & 0

RSB R 24 /T A b R A TR ATE 5T B R A — F
Jrik o ABIRSE LR R G R B U, O X BRI M B
HEARGRIIERIUE T PHLH X 1990,1995,2000,
2005,2010 4/ 4= Hi A H{F S, B b8 78 T 1990—2010
AR IX 4 R R s 25 A A S L3R Bl PR 2, PRI A IX
- M AR Ak B F 5% 45 SR AT A PR X A A A i M+
i AT 42 FH B R R AR

1 W XA

FHL A K ER DL TS H SR FHL A 380, 2
FEKALTE TP TR A K IR . F1YC K R R DU S

i EHEE: 2012-04 -10; f&EBHE: 2013 -03 - 18

E£WB: BHEARBEILETH (40871260)

EEBIr: S (1987 - ) %, WAL A g A, &
TR E A A5 FR B oh g R F 5, ((E-mail ) huyanxia2009 @
163. com,

WIRES: WHER (1966 ), B, Wimd b nl B, WF SR 5, 11,
TN AN 5 A SRR SRS TR B R GO R E
5 DX T 497 5 2 B R M 2 25 45 5 T A9 AT 9T, ( E-mail ) hjl@

asch. whigg. ac. cn,

XEHS: 1003-2363(2013)03-0133-05

PE R PE 3 ATk B, Horh DU 5 PR PHIE Sl R Y
FUe AR A . BT X T 102 X AR AT B X R AL 4%
WAL - HE T B A PR T BB SR B
X190 44 R P T i 90 11 EL R e e B0 R TR 2
1.8 7 km’,,

PHEEFEX DL /N AR by 3 (B ZR b L 7 & A
P g A8 Ay v e A AR R AR 1, ZR 0 A% K 52 AR 1 1)
G3A o PEIXDUBENTZE P HEE LAV R AR I 4K b b Haiy, 1t
PE AR AR AR G s, 22 9 2 o A 44 o B R AR
S R AR B LB A B, 2 R
AR WP A DUASE AEER AP AL ER A AR A 1L 4B e
BRE o PR @R Z2 AU X, S IR A, B K 32
BARTLE 4—10 H BBz s, 220, 551k
K T AE AR IE o R DA B LA it i bk
S L NN A R e 1 S R T

2 s Lo ik

2.1 HIEXRIRERETIE

W55 434 1990, 1995 , 2000, 2005, 2010 4 5 4~ i
Bt 2010 43R A HI-1 5248, HoAh4F 47 R A Landsat T™M
TERGEAR, 23 0] 0 R 30 m( K 1) o Rk 18T
TARKI A AN B 5—6 A 5k 9—10 H A1, 1k ZTr
MW7 s A, 5 W B AR &L A OE KA IE
Ja ¥R Albers £ 52, I PR 1 2 X 0% o SCF (R IR
T I S B ) B IX il BB L S AL
[T P22 DX P A1 - 1 750 4 0 A5 A5 25 DEM RN B (R TR T 30
m ASTER GDEM) DA Kotk & 25 G HHB0E (e I T (1
GEATAFRSE ) AR BRI 2E) ) 45



. 134 - IS ST A

32

&1 EBRMGEEIR

Tab.1 List of remote sensing images

Ay 18

1990 TM125037_19910919 ; TM125038 _19900511 ; TM126037
_19900518

1995 TM125037_19940506 ; TM125038 _19951117 ; TM126037
_19950516

2000 TM125037_20000615 ; TM125038 _19990901 ; TM126037
19990924

2005 TM125037_20040517 ; TM125038 _20040517 ; TM126037
_20040625

2010 HJ1B_CCD2_5_76_20100617
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Fig.1 Land use classification of Danjiangkou Reservoir Area in 1990,1995,2000,2005 and 2010
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Tab.3 Land use structure of Danjiangkou Reservoir Area in different years

1990 4F 1995 4% 2000 4F 2005 4F 2010 4F
R 2

WAV km?  WBl/%  WEV/km? /% EEVke?  HB/% O WEV/km2 o W% EEVKkm? /%

L 5692.69  31.76  5790.11 32,30  7240.37  40.39  7252.56  40.46  7263.37 40.52
HEA 5796.16  32.34  6465.71 36.07 3 995.55 22.29  3402.40 18.98  4507.34 25.15
i 1175.59 6.56 728.93 4.07 1230.89 6.87 822.99 4.59 1.649.41 9.20
KAk 597.21 3.33 543.95 3.03 373.08 2.08 484.84 2.70 600.61 3.35
BTAT 6.10 0.03 57.78 0.32 9.62 0.05 58.36 0.33 202.17 1.13
#Hhit 4353.88  24.29  3804.04  21.22  4573.10  25.51 5344.61 29.82  3192.68 17.81
J5E] iy 51.10 0.29 170.33 0.95 149. 16 0.83 166.52 0.93 132.59 0.74
AV 234.68 1.31 326.50 1.82 330.59 1.84 346.74 1.93 363.51 2.03
A 16. 60 0.09 36.66 0.20 21.65 0.12 45.00 0.25 12.33 0.07

it 17 924.00  100.00 17 924.01 100.00 17 924.02  100.00 17 924.02  100.00 17 924.01 100. 00
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Tab.4 Land use conversion matrix of Danjiangkou Reservoir Area from 1990 to 2010

R Mt A i PN it B Pl BTM RFIIME 1990 4F T
B 4795.44 667.28 146.31 5.62 19.60 41.33 5.94 10.85 0.32 5692.69
HEA 2 172.40 2 496.94 581.76 3.86 19.30 510.72 0.07 10. 83 0.27 5796.16
B 130.76 517.05 313.01 4.37 10.92 189.28 - 10.05 0.16 1175.59
P/ 16.62 7.65 4.42  513.24 6.60 32.93 4.32 9.82 1.61 597.20
T 0.13 0.58 0.07 0.29 0.50 3.95 0.14 0.40 0.03 6.10
Mkt 136.11 796.96 575.72 41.68 133.04 2294.51 111.26 257.04 7.56 4 353.89
el by 2.14 6.79 1.54 0.83 3.32 28.52 5.40 2.22 0.33 51.10
R 9.71 13.72 26.43 29.44 8.43 80.54 5.24 60.11 1.06 234.68
AR i H 0.06 0.37 0.14 1.28 0.47 10.90 0.21 2.20 0.98 16. 60
2010 4Ff3f 7263.37 4507.35 1649.40  600.61 202.17 3 192.68 132.59 363.51 12.33 17 924.01
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Tab.5 Land use change velocity of Danjiangkou Reservoir Area from 1990 to 2010

B R Sh A BE

- H I 2SR
1990—1995 1995—2000 2000—2005 2005—2010 1990—2010

M, 0.34 5.01 0.03 0.03 1.38
WA 2.31 -7.64 -2.97 6.50 -1.11
b -7.60 13.77 -6.63 20.08 2.02
KA -0.05 -7.28 8.39 9.56 0.03

ST -1.78 -6.28 5.99 4.78 163.39
B -2.53 4.04 3.37 -8.05 -1.33

el 4t 46.67 -2.49 2.33 -4.08 7.97
AL b 7.83 0.25 0.98 0.97 2.74
R Hb 24.17 -8.19 21.57 -14.52 -1.29
L4 - R B A 13.54 11.93 11.91 11.89 2.97
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Tab.6 Relative change rate of
land use types in different counties from 1990 to 2010

+ b F H ()

MZER Pl HET BRE EREEE WiiE pEeks
Mty 2.28  0.04 1.03 1.84 1.77 0.46
A 0.25 0.18 0.98 0.8 1.90 1.94
Hiih 512 466 0.82 0.22 1.03 4.23
Ktk 2.51  9.08 0.75 78.35 8.76 105.33
b 6.88  0.20 0.15 0.19 4.37 8533
Brb 2,53 2.26 0.29 0.19 0.36 0.57
el 4t 314 0.01 0.93 6.45 0.32 0.58

MM 0.14 2.74  0.78 1.30 2.74 8.89
FF L  6.22  55.52  2.75 1.78 1.43 3.50
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constraining economic development, which makes the Central Plains Economic Zone development lack of strong hu-
man resources support. On the basis of this problem, the research focuses on the human resource development and
economic development in Henan and compares their relevance within Henan, Hebei and Shanghai from the perspec-
tive of human resource development, which is conductive to the provincial human resource development. The article
first carries out analysis on the heterogeneity among the three provinces. Then it goes to conduct a quantitative re-
search comparatively between human resource development and economic development based on expanded Cobb-
Douglas function. Finally according to the result of quantitative research, suggestions and countermeasures on pro-
vincial human resource development and industrial structure adjustment are proposed to change the status quo in
Henan.

Key words: human resource development; economic development; Cobb-Douglas function; Henan Province;

Hebei Province; Shanghai City
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A Spatio-temporal Analysis of
Land Use Changes in Danjiangkou Reservoir Area during 1990—2010

Hu Yanxia', Huang Jinliang' , Wang Lihui'
(1. Institute of Geodesy and Geophysics, Chinese Academy of Sciences ,
Wuhan 430077, China; 2. University of Chinese Academy of Sciences, Beijing 100049 , China)

Abstract; This paper illustrates the results of land use change and its driving forces in Danjiangkou Reservoir
Area using muti-temporal remotely sensed data from 1990 to 2010. The decision tree classification technique was
used to extract land use information from Satellite data. And the classification and regression tree (CART) method
was applied to build the decision tree. The analysis indicated that woods and grass expansion of Danjiangkou Reser-
voir Area resulted in the reduction of shrus and cultivated land from 1990 to 2010. Ecological construction and con-
ditions of geology, geomorphy and rainfall were the two main factors that affect the land use change of Danjiangkou
Reservoir Area. The study quantified the patterns of land use change and its driving forces in Danjiangkou Reservoir
Area for the past 20 years, it forms valuable resources for decision makers to devise strategy for sustainable use of
land.

Key words: land use; change; driving forces; Danjiangkou Reservoir Area



